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(Scarpino, 1978) . The bacteriophage may be particularly useful in
evaluating removal or inactivation of viruses by wastewater and water
treatment processes.  It appears, however, that much remains to be
learned about the bacteriophage in water, including wastewater.

Finally, the measurement of fecal sterols, adenosine triphosphate
(ATP), and bacterial endotoxins in water have been studied as rapid
indicators of fecal contamination or as providing possible supple-
mentary information. For example, the Limulus endotoxin assay has
been investigated for correlation with conventional bacterial indi-
cator tests (Jorgensen et al. , 1979). When this assay has been used
on environmental samples, the significance and interpretation of the
results have been questionable. Thus, the utility of this test needs
additional evaluation.

Ideally, a microbiological indicator should be selected that, when
present in concentrations above an established limit, implies that the
ingestion of the water poses an unacceptable risk of infecting its
consumers. The results of the tests should be available before final
distribution (real-time indicator); if the limit is exceeded, the
water should receive additional treatment or another source of drink-
ing water should be obtained.

MONITORING STRATEGIES

In view of the many uncertainties regarding chemical and biological
composition of wastewater influents to water renovation plants, both
extensive preliminary and routine analyses should be performed. The
cost of this activity for reuse will be considerably greater than for
ordinary water supply development. Special emphasis should be placed
on analytical efforts before a renovation facility is actually oper-
ated. Benefits from such investments will include fewer uncertainties
about the variability in quality of the wastewater to be renovated.
Several months of sampling may be required to determine the day-to-day
variation in water quality to be expected at each site and to identify
major industrial and urban contributors to the wastewater flow
streams.

Monitoring Frequencies

Determining the frequency for monitoring is complicated. Among the
factors that must be considered are the diurnal variability, spatial
variability, seasonal variability, and desirable detection levels.
Consideration of these factors implies that site-specific monitoring
programs need to be implemented.  In-depth preliminary studies should
be conducted to determine ambient conditions and their stability.
Subsequent monitoring is then needed to detect shifts in the quality
of input. The treatment process (at critical points) and the effluent
should be monitored in accordance with predetermined detection levels.
After preliminary studies, the monitoring frequency might reasonably
shift primarily to the renovation plant operation itself, i.e., in-
fluent, major treatment units, and effluent, along with any prereno-